42
 EFFECT OF THE EARTH'S FORM AND MOTIONS
twenty-one hours out of every twenty-four must have very different
weather.
(2) The Relative Distance Traversed by the Sun's Rays in the Atmos-
phere. The second cause of the seasons is the degree to which the sun's
heat is absorbed by the atmosphere. At sunrise or sunset, even on the
hottest day, one can look directly at the sun without difficulty. At noon,
however, this is impossible. The reason for the contrast is that the air
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itself intercepts much light and
heat, while the dust and moisture
contained in the air intercept still
more. At sunrise or sunset the rays
of light reach the eye only after
passing through much more air
than at noon, as may be seen in
A41, where the solid horizontal line
at D is three or four times as long
as the one at A. Hence much less
heat reaches the earth's surface
when the sun is low. Since the sun
never rises high in polar latitudes,
such regions are generally cold at
almost all seasons. Since the sun
is low during part of the year in
middle latitudes, and high at other
times, such places have pronounced
seasons of warm and cool weather.
Where the sun is always high in
equatorial latitudes, the weather is
warm at all times and the seasons
are not pronounced.
A—Effect of Latitude and of Tilting of
the  Earth's  Axis  on  the Area  Warmed
by a Given Amount of Sunlight.
(3) The Varying Slant of the
Sun's Noonday Rays. A third im-
portant reason for the difference of
the seasons is illustrated in A42.
The middle globe shows the earth
at the equinoxes, March 21 and September 23. The sun, which is far
away to the right, is so situated that its rays are vertical at the equator.
Between the sun and the earth has been placed a screen with two rec-
tangular holes of the same size. The same amount of sunlight falls
through each and warms a spot on the earth's surface. The spot at
the equator, however, is much smaller than the one between 50° and
60° farther north. This difference in size is due to the fact that at

